In this paper, the parallel branch instruction is proposed which executes a branch instruction and the frequently used instruction simultaneously to improve the performance of Thumb-2 instruction set architecture. In the proposed approach, new 32-bit parallel branch instructions are introduced which combine 16-bit branch instruction with each of the frequently used 16-bit LOAD, ADD, MOV, STORE, and SUB instructions, respectively. To provide the encoding space of the new instructions, the register field in less frequently executed instructions is reduced, and the new instructions are encoded by using the saved bits. Experiments show that the proposed approach improves performance by an average of 8.0% when compared to the conventional approach.
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